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1 Introduction  
The Restoration Plan builds on the goals and policies proposed in the Wahkiakum County and Town of 
Cathlamet Shoreline Master Program (SMP). The Restoration Plan provides an important non-regulatory 
component of the SMP to ensure that shoreline functions are maintained or improved despite potential 
incremental losses that may occur in spite of SMP regulations and mitigation actions.   
 
The Restoration Plan draws on multiple past planning efforts to identify possible restoration projects 
and reach-based priorities, key restoration partners, and funding opportunities. The Restoration Plan 
represents a long-term vision for voluntary restoration that will be implemented over time, resulting in 
ongoing improvement to the functions and processes in the CountyΩǎ and ¢ƻǿƴΩǎ shorelines.  These 
improvements build on a history of land stewardship by local landowners who have a fundamental 
interest in maintaining the quality of their local environment.    
 
Many of the restoration opportunities noted in this plan would occur on and/or affect private property. 
This plan will not require restoration on private property or commit privately owned land for 
restoration.  Restoration projects cannot be imposed on private property owners, whether or not the 
project is listed in this Restoration Plan.   

1.1 Purpose 
¢ƘŜ ǇǳǊǇƻǎŜ ƻŦ ǘƘƛǎ Ǉƭŀƴ ƛǎ ǘƻ ǇǊƻǾƛŘŜ ŀ ŦǊŀƳŜǿƻǊƪ ŀƴŘ ƎǳƛŘŜ ŦƻǊ ǊŜǎǘƻǊƛƴƎ ²ŀƘƪƛŀƪǳƳ /ƻǳƴǘȅΩǎ ŀƴŘ the 
¢ƻǿƴ ƻŦ /ŀǘƘƭŀƳŜǘΩǎ ǎƘƻǊŜƭƛƴŜ ŜŎƻƭƻƎƛŎŀƭ ŦǳƴŎǘƛƻƴǎ, ǿƘŜǊŜ ǘƘŜȅΩǾŜ ōŜŜƴ ŘŜƎǊŀŘŜŘ ƻǊ ƛƳǇŀƛǊŜŘ. It is 
designed to achieve overall improvements in shoreline ecological functions over time, when compared 
to the current baseline conditions as described by the Wahkiakum County and Town of Cathlamet SMP 
Update Shoreline Inventory and Characterization Report (CREST 2016).  The Restoration Plan, taken 
together with the provisions of the regional Shoreline Master Program for the County and Town, is 
intended to, at a minimum, ensure no net loss of shoreline ecological functions.   
 
Restoration and mitigation are different but related, and one can sometimes be confused for the other. 
wŜǎǘƻǊŀǘƛƻƴ ƛǎ ŀ ǊŜǉǳƛǊŜŘ ŎƻƳǇƻƴŜƴǘ ŦƻǊ ǘƘŜ /ƻǳƴǘȅ ŀƴŘ ¢ƻǿƴ ǘƻ ƳŜŜǘ ǘƘŜ Ψƴƻ ƴŜǘ ƭƻǎǎΩ ǎǘŀƴŘŀǊŘ ōǳǘ ƛǎ 
not required of a landowner or project proponent. Mitigation is defined by WAC 197-11-768 as the 
required sequential process of avoiding, minimizing, rectifying and reducing impacts, as well as 
compensating for unavoidable impacts and monitoring the impact. 
 
However, some uses and developments cannot be fully mitigated. This could occur when project 
impacts may not be mitigated in-kind on an individual project basis, such as a new bulkhead to protect a 
single-family home that can be offset, but not truly mitigated in-kind unless an equivalent area of 
bulkhead is removed somewhere else. Another possible loss in function could occur when impacts are 
sufficiently minor on an individual level, such that mitigation is not required, but are cumulatively 
significant. Additionally, unregulated activities (such as operation and maintenance of existing legal 
developments) may also degrade baseline conditions. Finally, the SMP applies only to activities in 
shoreline jurisdiction, yet activities upland of shoreline jurisdiction or upstream or downstream in the 
watershed may have offsite impacts on shoreline functions.  The majority of the projects listed in this 
plan are within SMP jurisdiction.  However, several project opportunities listed are not within SMP 
jurisdiction, but may have indirect or direct impacts on ecosystem function within SMP jurisdiction and 
are included in this plan as a result.  Even though this Restoration Plan includes restoration projects and 
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activities that are outside of shoreline jurisdiction, it does not change the regulatory SMP jurisdiction 
boundaries established by the SMP. 
 
Together, these different project impacts may result in cumulative, incremental, and unavoidable 
degradation of the overall baseline condition unless additional restoration of ecological function is 
undertaken. Accordingly, the Restoration Plan is intended to be a source of ecological improvements 
implemented voluntarily by the County, Town, and other government agencies, developers, non-profit 
groups, and property owners within shoreline jurisdiction to at least ensure no net loss of ecological 
function, and to even result in an improvement of ecological function (Figure 1). 
 

 
Figure 1 Programmatic-level diagram ƻŦ ǊŜǎǘƻǊŀǘƛƻƴ ŀŎǘƛƻƴǎ ǊŜƭŀǘƛǾŜ ǘƻ ŀŎƘƛŜǾƛƴƎ ǘƘŜ {at ǎǘŀƴŘŀǊŘ ƻŦ άƴƻ ƴŜǘ ƭƻǎǎέ ƻŦ ŜŎƻƭƻƎƛŎŀƭ 
functions (Ecology 2010)Φ  wŜǎǘƻǊŀǘƛƻƴ ƛǎ ƻƴŜ ǇŀǊǘ ƻŦ ǘƘŜ Ŝǉǳŀǘƛƻƴ ǘƻ ƘŜƭǇ ƛƳǇǊƻǾŜ ƻǊ ΨōǳƻȅΩ ōŀǎŜƭƛƴŜ ŎƻƴŘƛǘƛƻƴǎ ŀƎŀƛƴǎǘ ƻƴŜ-
time and ongoing impacts and degradation. 

1.2 Scope 
The Restoration Plan has been prepared to meet the purposes outlined above as well as the 
requirements identified in the SMP Guidelines.  Specifically, WAC Section 173-26-201(2)(f) of the 
Guidelines are listed below: 
 

1. Identify degraded areas, impaired ecological functions, and sites with potential for ecological 
restoration;  

2. Establish overall goals and priorities for restoration of degraded areas and impaired ecological 
functions;  
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3. Identify existing and ongoing projects and programs that are currently being implemented, or 
are reasonably assured of being implemented (based on an evaluation of funding likely in the 
foreseeable future), which are designed to contribute to local restoration goals;  

4. Identify additional projects and programs needed to achieve local restoration goals, and 
implementation strategies including identifying prospective funding sources for those projects 
and programs;  

5. Identify timelines and benchmarks for implementing restoration projects and programs and 
achieving local restoration goals;  

6. Provide for mechanisms or strategies to ensure that restoration projects and programs will be 
implemented according to plans and to appropriately review the effectiveness of the projects 
and programs in meeting the overall restoration goals.  

 
The Restoration Plan is a framework that identifies restoration opportunities and provides strategies for 
implementation. Restoration Plan implementation depends on voluntary public and private actions.  It is 
not a tool for regulating private actions or requiring private landowners to conduct restoration, however 
it is referenced in some SMP regulatory provisions to ensure that development and land use impacts to 
restoration opportunities are understood in the permit review process.  Landowners who are required 
ǘƻ ǇǊƻǾƛŘŜ ƳƛǘƛƎŀǘƛƻƴ ŦƻǊ ŘŜǾŜƭƻǇƳŜƴǘπǊŜƭŀǘŜŘ ƛƳǇŀŎǘǎ Ƴŀȅ ǿƛǎƘ ǘƻ ƛƳǇƭŜƳŜƴǘ ŀŎǘƛƻƴǎ ƴƻǘŜŘ ƛƴ ǘƘƛǎ Ǉƭŀƴ 
to meet their mitigation obligations.  In any case restoration on private property can only be undertaken 
with the permission of and in collaboration with the landowners.   
 
This Restoration Plan is focused on restoration projects that are reasonably likely to occur in the 
foreseeable future, and restoration opportunities are not limited to those identified in this plan.  
Potential restoration opportunities were identified based on existing restoration planning document 
recommendations, including the Lower Columbia Salmon Recovery and Fish and Wildlife Subbasin Plan 
(LCFRB 2010), the Salmon and Steelhead Limiting Factors Reports, and other salmon recovery Lead 
Entity planning documents as well as input from Wahkiakum County, the Town of Cathlamet and 
restoration partners.  Many of these restoration planning documents include protection of intact 
functions and processes as an integral component to restoration planning.  Therefore, although 
protection is distinct from restoration at the site level, restoration opportunities presented in this 
document also include opportunities to protect high functioning areas.  Additionally, Shoreline 
Environment Designations in the SMP protect ecosystem functions by tailoring use and development 
standards based on shoreline conditions. 
 
Some recommendations apply broadly to whole watershed areas.  For example, the Integrated 
Watershed Assessment in the Lower Columbia Salmon Recovery and Fish and Wildlife Subbasin Plan, as 
well as the Ecosystem Processes and Functional Analysis completed for this SMP update can be used to 
identify high function areas that could benefit from protection (through regulatory and/or voluntary 
measures), as well as low to moderately functioning areas that may benefit from restoration. 
 
The restoration opportunities identified in this plan are primarily focused on publicly owned open 
spaces and undeveloped areas.  Any restoration on private property would occur only through voluntary 
means. 

1.3 Uses of this Restoration Plan  
In addition to meeting Shoreline Management Act requirements, this Restoration Plan can be used by 
property owners and other interest groups as listed below: 
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¶ Grant applications: Programs and projects included in this plan may find it easier to obtain grant 
funding from sources that require or recommend inclusion in a publicly-vetted and adopted 
plan. 

¶ Informational resource: This plan identifies a number of organizations that provide guidance, 
and in some cases funding, for a wide variety of restoration projects.  These organizations can 
be consulted by property owners or others parties wishing to undertake a restoration. 

¶ Mitigation: In development situations that require offsite mitigation, this plan can provide a 
source of programmatic or specific project ideas that maximize the regional benefits of the 
mitigation. 

 
Depending on the scale and type of project, property owners and interest groups wishing to conduct a 
restoration action may need to obtain permits from the County or Town as well as the Department of 
Ecology (Ecology), the Washington Department of Fish and Wildlife (WDFW), the Washington 
Department of Natural Resources (WDNR), and/or the U.S. Army Corps of Engineers.  Projects within 
shoreline jurisdiction would also need to comply with the County and Town SMP, including the critical 
areas regulations.  Also, depending on the scale and type of project, professionals, including biologists, 
geologists or engineers, may need to assist in project design and implementation. 

1.4 Background  

1.4.1 Restoration Definition  

This plan uses the Shoreline Management Act guidelines definition of restoration, which is: 
άThe reestablishment or upgrading of impaired ecological shoreline processes or functions. This may be 
accomplished through measures including but not limited to reπvegetation, removal of intrusive shoreline 
structures and removal or treatment of toxic materials. Restoration does not imply a requirement for 
returning the shoreline area to aboriginal or preπEuropean settlement conditionsΦέ (WAC 173-26-020).  
 
Restoring shoreline ecological processes - as opposed to only restoring physical forms - is critical to 
ensuring the long term sustainability of restoration projects, and to ensuring that the project 
outcomes are relevant within the landscape and watershed scale contexts.   
 
/ƻƴǎƛǎǘŜƴǘ ǿƛǘƘ 9ŎƻƭƻƎȅΩǎ ŘŜŦƛƴƛǘƛƻƴΣ ǘƘŜ ǳǎŜ ƻŦ ǘƘŜ ǿƻǊŘ άǊŜǎǘƻǊŜέ ƛƴ ǘƘƛǎ ŘƻŎǳƳŜƴǘ ŜƴŎƻƳǇŀǎǎŜǎ ŀ 
suite of strategies that can be approximately delineated into five categories: 
. 
ω  Re-establishment: Restoration of a previously existing converted resource that no longer 

exhibits past functions.  
ω  Rehabilitation: Restoration of functions that are significantly degraded.  
ω  Enhancement: Improvement of functions that are somewhat degraded.  

 

1.4.2 Restoration & No Net Loss 

άbƻ ƴŜǘ ƭƻǎǎ ƻŦ ǎƘƻǊŜƭƛƴŜ ŜŎƻƭƻƎƛŎŀƭ ŦǳƴŎǘƛƻƴǎέ ƛǎ ŀ ŦƻǳƴŘŀǘƛƻƴŀƭ ǇǊƛƴŎƛǇƭŜ ƻŦ ǘƘŜ {ƘƻǊŜƭƛƴŜ aŀƴŀƎŜƳŜƴǘ 
Act guidelines.  No net loss is achieved primarily through SMP regulatory mechanisms including the 
mitigation requirements.  Activities that will have adverse effects on the ecological functions and values 
of the shoreline must be mitigated (WAC 173-26-201(2)(e)). Proponents of development activities that 
require mitigation are individually required to address impacts to specific shoreline areas at the site, or 
to complete off-site mitigation, which as conditioned, is equal in ecological function to the baseline 
levels at the time each activity takes place. However some loss of shoreline ecological functions is 
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expected to occur from existing and new land uses, development and other activities.  Given those 
unintended losses, restoration efforts other than the required mitigation sequencing actions are needed 
to create a net improvement in shoreline ecological functions.  The relationship between losses and 
improvements to ecological function is illustrated in Figure 1.  Finally, in considering the overall no net 
loss requirements of the SMA, the County and Town should consider how regulatory changes from the 
last several decades have created a trajectory of ecological function improvements that will continue 
into the future.    

2 Goals & Priorities  
The overarching goal of the Restoration Plan is to improve shoreline ecological functions over time when 
compared to existing conditions.  ¢ƘŜ ŦƻƭƭƻǿƛƴƎ Ǝƻŀƭǎ ƘŀǾŜ ōŜŜƴ ƛŘŜƴǘƛŦƛŜŘ ƛƴ ǘƘŜ /ƻǳƴǘȅΩǎ most recent 
draft Comprehensive Plan and the proposed Town and County SMP update. These may need to be 
updated once final, adopted document goals are available. The Restoration Plan must align with the 
locally adopted SMP prior to submittal to Ecology for final state review and approval.  Additionally, 
salmonid limiting factors in the region are a primary driver for restoration efforts and much of the 
restoration efforts in this plan are based on restoring habitat and ecosystem functions that benefit 
salmonid species.  However, many restoration efforts in the region, currently constructed, planned 
and/or conceptualized, benefit multiple species and serve to address multiple ecosystem functions while 
meeting public and/or private landowner and infrastructure needs.  This includes projects that not only 
provide increased habitat features, but also provide some erosion protection, improved water quality, 
or flood capacity.   
 
Restoration Goals 

1. Restore the land and water environments essential to natural resource-based economic 
activities, fish and wildlife habitats, rural lifestyles, outdoor recreation and other open space 
benefits. 

2. Protect, preserve and restore aquatic resources, shorelines, and related upland areas as local 
natural resources essential to maintaining the traditional resource-based economic developing 
value-added industry, maintaining working landscapes and scenic qualities fundamental to the 
rural character of Wahkiakum County. 

3. Restore damaged features of ecosystems to a higher quality than may currently exist. 
4. Maintain and restore natural dynamic processes of shoreline ecological function. 
5. Protect and restore vegetation that contributes to ecological functions. 
6. Habitat and natural system enhancement projects are a preferred use.  

 
Restoration Priorities 
Restoration priorities can be viewed in two ways: 

1.) Priority restoration locations 
2.) Priority restoration actions 

 
Priority restoration locations have been identified in the SMP Inventory and Characterization Report 
(ICR) process.  An analysis was completed to understand important ecosystem processes and functions 
and the relative degree to which they were impacted (ICR Appendix D Maps of Impaired and Ecosystem 
Function Priority Areas).  These maps identify areas that have been impaired, areas that have varying 
degrees of priority for restoration, conservation, or protection, and areas identified for further 
development.  Impaired areas and ecosystem function priority areas represented in these maps were 
also compared to existing reach priorities identified by the Lower Columbia Fish Recovery Board 
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(LCFRB).  Many of the instream/reach areas matched that of the priorities identified in the Appendix D 
Maps.  Areas that did not match up directly were generally floodplain and/or associated wetland areas 
not specifically identified in the LCFRB priority rating process. 
 
Additionally, the Northwest Power and Conservation Council commissioned a regional Recovery Plan 
(LCFRB 2010).  The LCFRB Recovery Plan  identifies waterways and watersheds important to salmon, 
steelhead, and other fish and wildlife species, and the ecosystem issues in the waterways/watersheds..  
Furthermore, LCFRB developed regional priority reaches in WRIA 25 (Wahkiakum and Cowlitz Counties) 
in SalmonPORT.  These priority reaches are based on on-the-ground assessments, studies and the results 
from the original Northwest Power and Conservation Council subbasin plan (LCFRB 2002).   
 
As part of this Restoration Plan, priority reaches identified in SalmonPORT were compared to the SMP 
Inventory and Characterization Report Ecosystem Process Analysis.  Not surprisingly, there are many 
common areas prioritized in both the Ecosystem Process Analysis and the SalmonPORT priority reaches.  
The most common differences were due to impairments identified in Associated Wetlands and 
floodplains, off the channel reaches identified in the SalmonPORT priority reaches.  The overlap in 
priorities reinforces the need to focus efforts in these areas to restore ecosystem processes, which in 
turn benefit a variety of species. 
 
The priority restoration actions listed below are intended to address benefits to ecosystem processes, 
which in turn provide functional benefits such as species habitat, water quality improvements, sediment 
stabilization, increased flood capacity, etc.  The following are a list of priority restoration actions:  
 

1. Reclaim and restore areas which are biologically degraded to the greatest extent feasible. 
2. Use short-term soft measures, where feasible, to provide bank stability until native riparian 

vegetation is fully established. 
3. Protect and preserve the processes and functions of estuarine areas, freshwater and wetlands, 

including critical rearing and nursery areas for valuable recreational and commercial species.  
4. Ensure a sustained yield of renewable resources of the shorelines while preserving, protecting, 

enhancing and restoring unique and nonrenewable shoreline resources, environments, or 
features.  

5. Prevent new infestations and remove invasive, noxious species that cause substantial 
degradation to the shoreline environment.  

6. Encourage community awareness, participation and support through education and outreach, 
and encourage voluntary restoration activities and improvement of ecological function.  

7. Projects and programs should account for and mitigate impacts from future sea-level rise. 
8. Sediment disposal and dredge sites should be thoughtfully managed to maximize beach 

nourishment benefits, avoid navigation impacts, avoid fisheries impacts, and avoid erosion 
caused by ship wakes.  

9. Implement process-based, multiple-benefit restoration projects that protect the needs of 
existing landowners and that restore, protect, and/or enhance ecosystem functions and 
processes. 

10. Evaluate, design, and implement enhancement projects that improve in-stream and off-channel 
fish habitat and access. 

11. wŜŎƻƎƴƛȊŜ ǘƘŜ ƛƳǇƻǊǘŀƴŎŜ ƻŦ ǿŀǘŜǊ ǉǳŀƭƛǘȅ ŀƴŘ ǉǳŀƴǘƛǘȅ ŦƻǊ ǘƘŜ /ƻǳƴǘȅΩs ŀƴŘ ¢ƻǿƴΩǎ interests.  
 

Other Community Priorities 
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While discussing ecological restoration priorities, the following community priorities were also 
identified.  To the extent that ecological functions can benefit from these activities, the County and 
Town should consider them as part of the whole suite of restoration projects and activities that can help 
achieve no net loss of ecological functions. 

¶ Restore historic flow conditions, sediment flushing characteristics, and navigability to Grays 
River and Deep River and their mouths at the Columbia River, by dredging the lower river and 
mouth areas. 

¶ Restore bank stability to shorelines in areas where sediment accumulation, deep draft ship 
wakes, and pile dikes are causing shoreline erosion.  

3 Shoreline Impairments and Issues  
The Inventory and Characterization Report (ICR) describes shoreline and contributing ecosystem 
conditions within County and Town limits.  The ICR Ecosystem Process Analysis (see ICR Chapter 2 and 
Appendix D) identifies both lower and higher functioning areas and the relative degree of ecological 
impairment or degradation.  Additionally, other past reports identifying limiting factors and the 
impairment of functions provide information on the current condition of shoreline functions.  Based on 
these findings, degraded processes and functions in shoreline jurisdiction are generally described below 
and in further detail by specific drainage area.   More detailed information at the shoreline reach scale is 
provided in Restoration Plan APPENDIX C, organized by HUC 10 watershed. 
 
In addition to the specific impairments and issues identified in the following sections, other publications 
such as the Grays-Elochoman and Cowlitz Watershed Management Plan (WRIA 25-26) (2006) and the 
bƻǊǘƘǿŜǎǘ tƻǿŜǊ ŀƴŘ /ƻƴǎŜǊǾŀǘƛƻƴ /ƻǳƴŎƛƭΩǎ [ƻǿŜǊ /ƻƭǳƳōƛŀ {ŀƭƳƻƴ ŀƴŘ CƛǎƘ ŀƴŘ ²ƛldlife Recovery 
Plan (LCFRB 2010) identify broad threats and strategies that are common throughout WRIA 25, WRIA 26 
and throughout the Lower Columbia River beyond County and Town limits.  Below is a summary of the 
issues that impact shoreline ecological functions in Wahkiakum County and the Town of Cathlamet.  It is 
important to note that most impairments occurred or were set in motion decades ago as Wahkiakum 
CountyΩǎ ŎƻƳƳǳƴƛǘƛŜǎ ǿŜǊŜ ƎǊƻǿƛƴƎΣ ǎǳǎǘŀƛƴƛƴƎ ǘƘŜƳǎŜƭǾŜǎΣ ŀƴŘ ŎƻƴǘǊƛōǳǘƛƴƎ ƭŀǊƎŜ ŀƳƻǳƴǘǎ ƻŦ ƴŀǘǳǊŀƭ 
resources to the regional and national economy.  Since then, some ecological functions have improved 
and will continue to do so as a result of voluntary restoration and regulations that take decades to 
produce their full ecological improvement potential.  
 
Derelict Vessels and in-water/over-water structures 
Wahkiakum County and the Town of Cathlamet have a history that is directly linked to the waterways in 
the region.  As a result, many overwater structures and floating vessels have been utilized and 
abandoned throughout the County.  These derelict structures pose a safety risk to humans, and may 
impair ecological functions.  Derelict vessels, for example, may have fuels and other chemicals left on 
board that could leak into the waterway..  Abandoned over-water structures include pilings, create 
shade that prevent plants from getting sunlight, and provide predators a place to hide as they wait for 
their prey.  There are several derelict vessels and abandoned over-water structures in the County and 
Town that should be removed.  These are specifically mentioned in Restoration Plan APPENDIX C Reach 
Priorities and Restoration Opportunities.  The Washington Department of Natural Resources has a 
Derelict Vessel Removal program that may help list and removal priority derelict vessels. 
http://www.dnr.wa.gov/programs-and-services/aquatics/recovering-derelict-vessels.  While removal of 
derelict vessels and derelict over water structures can be considered voluntary restoration in some 
cases, it should be noted that abandoning vessels and allowing overwater structures to fall into disrepair 
is prohibited by state laws.   

http://www.dnr.wa.gov/programs-and-services/aquatics/recovering-derelict-vessels
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Invasive species  
Invasive species are non-native species that are introduced into local habitats, aggressively propagate, 
and damage local flora and fauna. Invasive plants such as knotweed (Polygonum) in riparian corridors 
and Brazilian Elodea (Egeria) in stream beds are having the greatest negative effect in Wahkiakum 
County. Knotweed degrades native habitats by quickly overwhelming the soil, water, and nutrients, and 
it provides less shade than native plants. As a result, the physical environment changes and becomes 
very different from that in which the native plant and animal species have evolved and are able to 
flourish. Submerged invasive plants, such as Brazilian elodea, establish large mats of plant material that 
degrade dissolved oxygen levels in the water when they die off and decompose, preventing fish species 
from moving within the affected area.  
 
The biggest invasive species issue in the Town of Cathlamet is likely reed canarygrass (Phalaris 
arundinacea).  The grass is an upper wetland grass species that can easily monopolize plant 
communities.  This grass occurs in Bernie Creek and its adjacent wetlands. 
 
Invasive species are difficult to eradicate once they have established, however effective management or 
eradication of invasive species is possible. Treatment of knotweed using approved herbicides has been 
shown to be effective.  A list of some of the most common non-native, invasive species in Wahkiakum 
County and the Town of Cathlamet is provided in Restoration Plan Appendix A.  A list of noxious weeds 
is also available from the Washington State Noxious Weed Control Board 
(http://www.nwcb.wa.gov/printable.htm). Washington Department of Fish and Wildlife maintains a list 
of non-native invasive fauna (http://wdfw.wa.gov/ais/).   
 
Loss of habitat 
Old growth forest habitat has been lost, although the County is on a trajectory to having more old 
growth forst than it has had at some times in the past century.  Wetland and floodplain habitat has been 
lost from ditching, draining, levee construction and installation of water control structures.  These 
habitats have been improved in recent years through voluntary private restoration projects.   
 
Salmon are limited to spawning and rearing locations by natural features of the landscape such as 
channel gradient, and physical features such as logjams. Stream flow also plays a role in activating 
landscape features as temporary barriers, and can act as a barrier itself (e.g. extreme low flows). For 
example, some falls may be impassable at low flows, but then become passable at higher flows.  
 
Additionally, in stream structures become barriers that restrict or prevent juvenile and adult fish from 
gaining access to historically accessible habitat. For example, dams and diversions with no passage 
facilities prevent adult salmon from accessing historically used spawning grounds.  Culverts, dikes and 
levees have also blocked off historically accessible rearing habitat.  
 
Urban commercial, residential and industrial development has altered shoreline habitat, affecting 
riparian and upland species such as salamanders, deer and bird species such as osprey (Pandion 
haliaetus). 
 
Timber harvest, land conversion to agriculture, and urban development has impacted water quality, 
which has impacted historic habitat utilized by a variety of species including salmon and 
macroinvertebrates. 
 

http://www.nwcb.wa.gov/printable.htm
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Invasive species have also impacted habitats by impacting water quality and changing plant 
communities that species depend on. 
 

 
Sediment 
Dynamic stream channels naturally input, store, transport and deposit sediment materials. Processes 
vary spatially and temporally and depend upon a number of landscape features such as stream order, 
gradient, stream size, basin size, geomorphic context, and hydrological regime.  
 
Once sediment enters a stream channel it can be stored or transported depending upon particle size 
(cobbles, gravel, sand, silt), stream gradient (degree of elevation change), hydrological conditions, 
availability of storage sites, and channel type or morphology (main, side, braided, pool, riffle, bar). Finer 
sediments tend to be transported through the system as suspended load, and have relatively little effect 
on channel morphology.  Coarser sediments (>2 mm diameter) often move as bedload, and have a 
greater impact on channel morphology as they move downstream.  Large woody debris (LWD) 
recruitment into the stream provides a filter by physically altering water velocities in and around the 
LWD.  This creates areas such as gravel drops where sediment drops off, creating important habitat 
features and helping to stabilize banks.  This in turn prevents deposition of finer sediments downstream. 
 
The channel network contains areas that are effective at either storing or transporting material.  
Sediment movement is based on temporal components such as seasonal flooding.  One channel 
segment may function as a storage reach during one time of year and as a transport reach at other times 
as conditions change.  
 
Impacts to riparian areas 
Riparian areas provide a variety of functions including hydraulic diversity, structural complexity, and 
buffering the energy of runoff events and erosive forces.. They are especially important as the source of 
nutrients to stream systems and they contribute to the health of food-web. Riparian areas also maintain 
low stream temperatures, which is important to stream chemistry, and is important to species that have 
a temperature tolerance range..  Large woody debris (LWD) in streams directly influences several habitat 
attributes important to anadromous species. Loss of LWD from the degradation of riparian zones results 
in a significant reduction in the complexity of stream channels.  In particular, LWD helps control the 
amount of pool habitat and can serve as a site for sediment and nutrient storage. Pools provide a refuge 
from predators and high-flow events for juvenile salmon.  

 
Land use practices have detrimental impacts to riparian zones. In general, riparian forests can be 
completely removed, broken by roads, and their widths can be reduced. Species composition can be 
dramatically altered when riparian trees and native vegetation are replaced by exotic species, shrubs, 
and deciduous species. Deciduous trees are typically of smaller diameter than coniferous forests and 
decompose faster than conifers, so they do not persist as long in streams. Riparian zones can take many 
decades to recover from development impacts as the forest ground, shrub, and canopy cover regrows, 
and coniferous species colonize. Ongoing impacts individually and cumulatively slow and alter this 
recovery process. 
 
Floodplain connectivity and condition 
Floodplains are low lying areas that periodically flood when rivers overflow and overtop their banks. 
Healthy floodplains are typically structurally complex, and are characterized by a great deal of lateral 
aquatic connectivity by way of sloughs, backwaters, side-channels, oxbows, and lakes.  
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Floodplains often provide critical aquatic habitat and storage capacity that minimizes human health and 
safety risks. Aquatic habitats in floodplain areas can be very important for some species and life stages. 
Floodplains also help dissipate water energy during floods by allowing water to escape the channel and 
inundate the terrestrial landscape, lessening the impact of floods. Floodplains also provide coarse beds 
of alluvial sediments through which subsurface flow passes. This acts as a filter of nutrients and other 
chemicals to maintain water quality.  Portions of the floodplains in Wahkiakum County have been lost or 
degraded. 
 
There are two major types of human impacts to floodplain functions. First, channels are disconnected 
from their floodplain. This occurs as a result of the construction of dikes and levees, which often occur 
simultaneously with the construction of roads.  Riparian vegetation is typically reduced or eliminated as 
levees and dikes are constructed. Second, channels become disconnected from their floodplains as a 
result of down-cutting and incision of the channel from losses of LWD, decreased sediment supplies, and 
increased high flow events. 
 
The natural riparian and terrestrial vegetation in floodplain areas was historically coniferous forest. 
Conversion of these forested areas to impervious surfaces, deciduous forests, meadows, grasslands, and 
farmed fields (pasture and crops) has occurred. Degradation of riparian and terrestrial vegetation in 
floodplain has eliminated off-channel habitats such as sloughs and side channels, increased flow velocity 
during flood events due to the constriction of the channel, reduced subsurface flows, simplified 
channels due to the loss of in-channel LWD and  straightened channels when levees are constructed.   

 
Water quality 
Water quality data is generally limited within WRIA 24 and 25 to specific reaches of a few major rivers. 
The State of Washington lists waters that are polluted to the extent that beneficial uses including 
drinking, recreation, aquatic habitat and industrial use are impaired.  These listings meet the federal 
Clean Water Act Section 305b and 303d  requirements.   Map 23 in ICR Appendix E identifies impaired 
streams in Wahkiakum County.  Elevated stream temperatures are consistent problems on most 
systems within WRIA 25, especially within the lower elevation watersheds where land-use impacts and 
hydrologic modifications have been extensive. Water quality, particularly in the Columbia River 
tributaries within Wahkiakum County and the Town of Cathlamet, pose potential passage barriers and 
limit the ability for species to complete life cycle stages.  Water quality problems from both point 
sources (outfalls) and non-point sources (agricultural runoff) are the result of cumulative impacts from a 
variety of past and ongoing land uses.  
 
Figure 3.1 below is a map of the HUC 10 watershed, WRIAs and SMA jurisdictional waterbodies in 
Wahkiakum County and the Town of Cathlamet.  This Restoration Plan is focused on the SMA 
jurisdictional waterways found in Figure 3.1.
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Figure 3.1 Map of the HUC 10 Watersheds and WRIAs in Wahkiakum County.   
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3.1 Upper Naselle River & Salmon Creek Drainage 
Ecological functions in the upper Naselle River and Salmon Creek drainages are primarily influenced by 
forest harvest activities in the uplands and headwater areas as well as some agriculture and rural 
residential development.  Much of the drainage area of the Naselle River and Salmon Creek is still 
dominated by commercial forest lands and continues to support salmon and steelhead populations 
(Smith 1999). 
 
The ICR Ecosystem Process Analysis indicates that moderate to low impairments occur along the Naselle 
River, whereas areas in and along Salmon Creek contain a range of άƘƛƎƘŜǎǘέ ǘƻ άƭƻǿŜǎǘέ ƛƳǇŀƛǊŜŘ ŀǊŜŀǎΦ  
Additionally, fish passage barriers occur in these systems in Pacific County, outside the scope of this 
plan.  Appendix D includes maps of the shoreline reaches that include the varying degrees of impaired 
areas along both the Naselle River and Salmon Creek. 
 
Loss of habitat 
Important salmon spawning, rearing, and migration habitat for several salmonid species is found 
throughout the upper Naselle River and Salmon Creek.  Much of both the Naselle and Salmon mainstem 
is confined within a bedrock canyon. Road culverts, including those servicing logging roads pose 
potential fish passage barriers throughout the Naselle River and Salmon Creek drainages. (Smith 1999).  
Downstream barriers outside of Wahkiakum County still affect salmonid migration upstream.  
Additionally, riparian degradation has impacted bird habitat and instream cover and water quality for 
fish species. 
 
Sediment 
Soil disturbances resulting from past logging practices have the potential to increase sediment load 
through runoff or bank instability.  Where large enough buffers have not been provided, there has been 
loss of larger tree recruitment from the riparian area into the channel, reducing LWD structure and 
functions. It is estimated that 100 or more years will be needed to restore appropriate tree species 
within a tree length of the current channel without active restoration efforts. (the standard for 
recruitability), both because of tree age and channel migration patterns (Wade 2002, Smith 1999).  
 
Basalt geology makes up about 23 percent of the whole watershed including areas outside of 
Wahkiakum County.  This geology type is capable of supplying spawning gravels (The Willapa Alliance 
1998). Within the Naselle basin there is a moderate level of natural gravel recruitment potential. In-
stream LWD availability is lacking resulting in a lack of gravel storage. 
 
Impact to riparian condition 
The current levels of LWD, one of the most important pool-forming features, were found to be low in 
past surveys (PCD Salmonid Habitat Survey 1997, The Willapa Alliance 1998).  Most of the sampled areas 
(about 92 percent) did not meet target levels of functional LWD pieces. 
 
Another riparian impact is the quantity of roads in the riparian area.  Roads reduce the available forest 
vegetation, are a potential sediment source, and if constructed close to the stream, act as dikes, 
contributing to scour and channel instability (Wade 2002). 
 
Floodplain connectivity and condition 
The Naselle Watershed has lost an estimated 18 acres of off-channel habitat, accounting for about two 
percent of the total historical level (Willapa Alliance 1998). This includes areas within Wahkiakum and 
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Pacific Counties.  The density of riparian roads is high, about three miles of riparian roads per square 
mile of watershed, and this may account for additional losses of off-channel habitat (Willapa Alliance 
1998). 
 
Water quality 
Water quality in the basin indicates that water temperatures exceeding 16֙ C, the stream temperature 
threshold for salmonid survival, increased during the summer months (July and August).  According to 
the 2012 Washington Department of Ecology 305b or 303d report/list, neither the Naselle River nor 
Salmon Creek have reaches in Wahkiakum County that are listed as 303(d) on their 2012 list for water 
temperature or dissolved oxygen impairments. 

3.2 Deep River Drainage  
Ecological functions in the Deep River drainage are primarily influenced by agriculture in the lower 
reaches and forest harvest activities in the uplands and headwater areas.  The Ecosystem Process 
Analysis performed for the Inventory and Characterization Report indicates that the majority of the 
impairments occur in the majority of the lower reaches in the watershed where agricultural 
development, levees and tidegates that were initiated several decades ago have degraded floodplain 
structure and functions.  The upper drainage basin has been impacted by forest practices, and may have 
improved since adoption of contemporary forest practices regulations. .  Deep River LWD presence and 
ǊŜŎǊǳƛǘƳŜƴǘ ǇƻǘŜƴǘƛŀƭ ǊŀǘŜŘ άǇƻƻǊέ ŀƭƳƻǎǘ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ ǿŀǘŜǊǎƘŜŘ ό²ŀŘŜ нллнύΦ  ¢Ƙƛǎ ǊŀǘƛƴƎ ƛƴŘƛcates 
that riparian vegetation, particularly in the lower and mid reaches, does not provide habitat complexity 
and diversity.  Specific impairments and issues on a reach by reach basis can be reviewed in Appendix C.  
Several areas in the lower and upper reaches of Deep River where identified as being moderate to highly 
impaired according to the Ecosystem Process Analysis.  Appendix D includes maps of the shoreline 
reaches that include the varying degrees of impaired reaches along the Deep River. 
 
Derelict Vessels and Over-Water Structures 
Reach 04 on Deep River contains a derelict vessel and dilapidated over water structures that present a 
potential ecological hazard and a safety hazard to boat traffic on the river.    
 
Loss of habitat 
Salmonid rearing habitat  was historically provided by floodplain off-channel habitat. Rearing habitat in 
lower Deep river has been degraded and disconnected as a result of the construction of levees and 
tidegates. Historic logging practices in the upper reaches may have resulted in imports of fine sediment 
into the stream system resulting in a loss of some spawning habitat.  Additionally, the presence of 
overwater structures likely altered habitat in areas where these structures occur.  Low flows were 
identified as a concern in upper Deep River, but low flows may be a natural occurrence in the watershed 
(Wade 2002).  Additionally, very little side-channel habitat exists throughout the watershed.  Extensive 
stream channelization limits side channel development in the upper reaches of Deep River (WCD 2001). 
 
Streambed sediment 
Sediment transport regimes have been altered in Deep River due to logging practices upstream (upland 
clear-cutting and road construction), which increased fine sediment inputs.  Lower reaches have been 
altered as higher flows are cut off from the floodplain preventing sediment from settling out in off-
channel areas. Mass-wasting events occur in the upper reaches.   
 
 
Impact to riparian condition 
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Riparian functions in Deep River have largely been degraded, particularly in the lower reaches, where 
the construction levees and tidegates have resulted in the removal of riparian plant species.  Levee 
maintenance in these reaches often includes clearing to prevent vegetation from reestablishing.  County 
roads exist on top of many of the levees further degrading the riparian functions.  Historic logging in the 
upper reaches has degraded riparian conditions.  Under the current WA Forest Practices Act (RCW 
76.09) and Rules (WAC 222), minimum buffers are required in order to preserve some of the ecological 
functions that riparian areas provide.  Additionally, livestock access to much of the floodplain reaches of 
Deep River has degraded riparian conditions. The lower and middle reaches of Deep River have 
degraded riparian conditions, including a lack of riparian vegetation, incised channels and eroded banks.  
.  In general, riparian conditions improve in the upper watershed (WCD 2001 and Wade 2002).   
 
Floodplain connectivity and condition 
Agricultural development and levee construction have  ƛƳǇŀŎǘŜŘ 5ŜŜǇ wƛǾŜǊΩǎ ŎƻƴƴŜŎǘƛƻƴ ǘƻ its 
floodplain..  Aquatic habitats in the floodplain have been degraded because of agricultural development 
and the disconnection from the mainstem channel.  Disconnection has also prevented the floodplainΩs 
ability to dissipate flow energy and filter out nutrients and sediments during higher flows.   
 
Water quality 
The Deep River watershed has 303(d) water quality streams under the Washington DEQ list (2012).  
These stream reaches occur upstream of SMA jurisdiction.  However, levees and tidegates separate off-
channel and floodplain areas that were historically tidally connected to the mainstem of Deep River 
allowing for system flushing and nutrient exchange in the off channel habitats.  Without these natural 
processes in place and combined with agricultural development, some temperature, dissolved oxygen 
and nutrient loading issues occur in off-channel habitat/wetland areas. 

3.3 Grays River Drainage  
Ecological functions in the Grays River are primarily influenced by forest harvest activities in the uplands 
and headwater areas as well as some agriculture and rural residential development in the lower reach 
floodplains.  The Ecosystem Analysis performed for the Inventory and Characterization Report indicates 
that high to moderate impairments occur along the lower Grays River where agriculture, levees and 
rural residential development has impacted ecosystem function.  Up river along the South Fork of the 
Grays River, high to moderate impacts appear largely in forested areas that were logged as well as areas 
where roads intersect wetland and stream systems.  Results of the biological assessment suggest that 
cumulative effects of past and ongoing human land-use activities in the watershed have compromised 
the biological integrity of the Grays River aquatic ecosystem.   
 
Degraded ecosystem functions and processes are issues across the watershed.  For example, historic 
logging practices in the upper watershed created runoff and mass wasting events in the upper reaches, 
which has resulted in deposition problems in the lower reaches.  The river is considered flashy and as 
precipitation events move through the watershed, flooding events occur on a semi-regular basis in the 
lower reaches due to sediment deposition from historic forest practices and loss of river access to the 
floodplain.  According to the Ecosystem Process Analysis, Grays River is considered highly impaired 
throughout many of its lower and upper reaches largely due to historic forest harvests in the upper 
Grays River and its impact on sediment load, and the levee system in lower Grays river and its impact on 
flood capacity and historic tidal wetland habitat that has been disconnected from the main river.  
Appendix D includes maps of the shoreline reaches that include the varying degrees of impaired reaches 
along the Grays River. 
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Loss of habitat 
The Grays River is a known productive salmonid spawning and rearing watershed.  Instream  habitat is 
considered to be of moderate quality due to a lack of a riparian zone, significant channel instability, 
uniform channel habitat (lack of complexity such as pools), lack of instream cover, and continued high 
sediment deposition. 
 
Timber harvest decreased the maximum duration of spawning period low flows in chum and fall Chinook 
salmon spawning areas in the basin. Spawning habitat quality rather than habitat quantity may limit 
chum and fall Chinook salmon production and recovery in the Grays River. The majority of aquatic 
habitat in the Grays River study area appears suitable for chum and fall Chinook salmon spawning based 
on velocity, depth, and substrate. However, much of the available habitat may be of relatively poor 
quality (May et al 2007).  
 

Streambed sediment 
The upper Grays River watershed has erosive soils and is susceptible to mass-wasting events when 
vegetation is disturbed or removed. Relatively steep, confined channels in upper Grays River efficiently 
route sediment to the lower Grays River valleys (May et al 2007).  Current sediment production in the 
watershed is significantly greater than the erosion rate typical of forested watersheds in the coastal 
region.   Channel incision primarily occurs in areas where agricultural development exists, where riparian 
vegetation has been degraded and bank sediment is eroding. 
 
The large increase in sediment supply has had the most noticeable impact in the Grays River, particularly 
in the Gorley reach upstream of State Route 4 (Reaches GB_GraysRiver_03 and GB_GraysRiver_02) 
where much of the sediment from the upper watershed is deposited. Channel response in the Grays 
River lags behind forest harvest by approximately 30 to 50 years. In the lower reaches, channel response 
has been influenced by dike and levee construction intended to control channel migration and flooding. 
This type of confinement and high sediment loads combined to create unstable conditions that led to 
the catastrophic 1999 channel avulsion. Without significant efforts to implement more sustainable land 
management practices, it is likely that excess sediment delivery, instability of the lower river channel, 
and detrimental impacts on habitat and property will continue. If historical levels of timber harvest are 
not significantly reduced, soil loss may severely reduce the long-term productivity of the upper 
watershed.  The increased sediment production resulting from timber harvest and associated road 
construction has significantly affected downstream channel processes. 

 
Aggradation and natural straightening of a channel are typical morphological responses to an increase in 
sediment loading. The local increase in slope caused by continued aggradation (as well as confinement 
by levees) will shift the depositional front of a mainstem downstream. 
 

Impact to riparian condition 
In addition, channel instability due to aggradation and riparian corridor clearing, loss of riparian 
function, and separation of the active Grays River channel from its floodplain have led to instream 
habitat degradation.  Bank stability is an issue, particularly where agricultural development exists in the 
lower and middle reaches.  These areas have degraded riparian vegetation, which has resulted in bank 
erosion. 
 
The loss of instream LWD and LWD recruitment potential from degraded riparian areas has had a 
significant impact on instream habitat quality, complexity, diversity, and channel geomorphology. The 
interaction of LWD, sediment, and water has profound effects on channel form and instream processes. 
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Instream LWD provides for local sediment storage and transport capacity by increasing hydraulic 
roughness and capturing sediment behind channel-spanning LWD and logjams. Additional channel 
instability has resulted from the harvest of riparian forest vegetation and the loss of instream LWD. 
 
Floodplain connectivity and condition 
Deforestation and construction of floodplain levees and dikes within the Grays River watershed have 
altered fluvial processes. Flood-control measures in lower reaches have resulted in a loss of floodplain 
connectivity and side-channel development, which reduce channel habitat complexity and fish access to 
historical off-channel habitats.  Floodplain discontinuity has also caused semi-frequent flood events near 
the Town of Grays River.  
 
Water quality 
The channel in the lower river is also tending to widen out and become shallower as a result of 
increased sediment delivery, potentially contributing to water quality issues such as higher 
temperatures (Tetra Tech 2009ύΦ  ¢ƘŜ DǊŀȅǎ wƛǾŜǊ ƛǎ ƭƛǎǘŜŘ ƻƴ ǘƘŜ {ǘŀǘŜ ƻŦ ²ŀǎƘƛƴƎǘƻƴΩǎ о03(d) list of 
impaired waterbodies for high water temperatures that exceed the state standards (WDOE 2012). The 
listed reaches include the vicinity of SR-4, above the hatchery on the West Fork and near the confluence 
with the South Fork. 

 

3.4 Crooked Creek Drainage  
Ecological functions in the Crooked Creek drainage are primarily influenced by forest harvest activities in 
the uplands and headwater areas as well as some agriculture and rural residential development in the 
lower reaches.  Roads intersecting and immediately adjacent to the creek also result in negative 
ecosystem function impacts.  The Ecological Process Analysis for Crooked Creek identified the middle 
and upper sections of the creek to have the highest impaired areas, likely due to the intensive 
agriculture occurring in the floodplain areas.  Many of the floodplain wetlands have been ditched and 
drained.  Appendix D includes maps of the shoreline reaches that include the varying degrees of 
impaired reaches along Crooked Creek. 
 
Loss of habitat 
Chum salmon are known to spawn in Crooked Creek and it is likely that coho spawn in the upper basin 
as well (LCFRB 2010).  There are several potential fish passage barriers that include several tidegates and 
culverts that may limit or prevent fish passage up or down stream and to off- or side-channel habitat.  
!ŘŘƛǘƛƻƴŀƭƭȅΣ ǘƘŜǊŜ ƛǎ ŀ олΩ ŎŀǎŎŀŘŜ ŀǘ ŀǊƻǳƴŘ wa т ǘƘŀǘ ǇǊƻǾƛŘŜǎ ŀ ƴŀǘǳǊŀƭ ŦƛǎƘ ǇŀǎǎŀƎŜ ōŀǊǊƛŜǊ ǳǇǎǘǊŜŀƳ 
(Wade 2002). 
 
 
Streambed sediment 
Bank erosion problems were identified in the lower reaches of Crooked Creek.  The segments with bank 
erosion problems are all low gradient, highly meandering, and unconfined channels with limited riparian 
vegetation flowing through alluvial floodplains. Bank erosion becomes less of an issue in the upper 
reaches (WCD 2001 and Wade 2002).  Crooked Creek contains a large amount of fine sediment in-
stream throughout the basin (Wade 2002).  Mass-wasting events are also fairly common in the 
watershed due to degraded riparian vegetation and upland logging operations. 
 
Impact to riparian condition 



FINAL (April 2017)  Wahkiakum County & Town of Cathlamet 
Deliverable 8.1  Grant No. G1400483 

17 
 

The construction of levees in the floodplain valley for agricultural development and the existence of the 
road that follows Crooked Creek up the watershed have impacted the riparian condition in the lower 
and mid reaches, but Wade (2002) noted that riparian conditions improved further up the watershed. 
Livestock also have had access to the stream which has contributed to riparian degradation.  Dominant 
plant species in the lower riparian areas are predominantly young deciduous vegetation (WCD 2001 and 
Wade 2002). As a result, instream LWD and LWD recruitment potential has been degraded which has 
had a significant impact on instream habitat quality and channel geomorphology.   
 
Floodplain connectivity and condition 
Crooked Creek has been channelized throughout the lower 2 miles and is considered highly entrenched 
(WCD 2001 and Wade 2002). Deforestation and construction of floodplain levees and dikes within the 
Crooked Creek watershed have altered fluvial processes. Flood-control measures in lower reaches have 
resulted in a loss of floodplain connectivity and side-channel development, which have reduced channel 
habitat complexity and access to historical off-channel habitats.  Side channel availability is considered 
άǇƻƻǊέ ǘƘǊƻǳƎƘƻǳǘ /ǊƻƻƪŜŘ /ǊŜŜƪ ό¢!D and Wade 2002). In the lower reaches, extensive stream 
channelization limits side channel development. Although limited in number, side channels were 
observed in a few of the stream segments surveyed on the mainstem Crooked Creek (Wade 2002). 
 
Water quality 
The floodplain along lower Crooked Creek is dominated by agriculture where riparian vegetation along 
the shoreline has been degraded.  Eden Valley Road also runs along Crooked Creek.  The upper 
watershed continues to experience disturbance from logging operations.  Washington DOE lists the 
upper reaches of Crooked Creek as a 303(d) stream for temperature.  The combination of degraded 
riparian areas and upland clear-cuts may also contribute to turbidity issues. 

3.5 Columbia River (Grays Bay to Jim Crow Creek)  
Ecological functions in this region of the Columbia River are primarily influenced by access to intertidal 
wetlands, flow regimes from the hydropower system upriver and sediment transport resulting from 
navigation channel infrastructure and dredge material management.  These factors are largely beyond 
ǘƘŜ /ƻǳƴǘȅΩǎ ŀƴŘ ¢ƻǿƴΩǎ ŎƻƴǘǊƻƭΣ ŀƴŘ ǇǊŜǎŜƴǘ ŀŘŘƛǘƛƻƴŀƭ ŎƘŀƭƭŜƴƎŜǎ ǘƻ ŀŎƘƛŜǾƛƴƎ ƴƻ ƴŜǘ ƭƻss of ecological 
functions while maintaining viable working landscapes that support the local communities.  The 
ecosystem analysis performed for the Inventory and Characterization Report indicates that impairments 
are a function of road and rural development along the shoreline of the Columbia River.  Priority areas 
indicate that areas near the mouth of Deep River, Grays River and Crooked Creek should be further 
investigated for protection as ecosystem functions are intact and have minimal impairments in these 
areas.  The Ecological Process Analysis for the downstream end of the Columbia River has identified 
some smaller impaired areas on the shoreline likely due to water control structures in these reaches 
that have allowed floodplains to drain, but not be inundated with tidal waters.  Appendix D includes 
maps of the shoreline reaches that include the varying degrees of impaired reaches along the lower 
Columbia River/Grays Bay area. 
 
Loss of habitat 
Access to rearing habitat (inter-tidal marsh, side and off-channel habitat) has been largely degraded and 
access cut off in this portion of the Columbia River due to the construction of roads (Altoona Pillar Rock 
Road) along the river and rural development in isolated floodplains along the shoreline.  Pilings may also 
encourage increased predation in areas where they occur.  Steep bluffs along much of the shoreline east 
of Grays Bay limit available rearing habitat.  However, in Grays Bay there are several locations where 
prime intertidal habitat provides quality rearing habitat to salmonids and other fish species.  Accretion in 
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Grays Bay may change these habitats and/or create other intertidal habitat in other locations within the 
bay.   
 
Streambed sediment 
The establishment and maintenance of the navigation channel and dredge disposal islands (e.g. Rice 
Island) has resulted in slower moving waters in Grays Bay creating large depositional areas within the 
bay.  Sediment transport in this reach of the Columbia River is highly manipulated by the hydropower 
system up river and by channel dredging in the Lower Columbia River.  This has resulted in some mudflat 
and intertidal habitat creation in the past. 
 
Impact to riparian condition 
Riparian condition has been degraded along much of mainstem of the Columbia River.  Shoreline 
riparian areas have been impacted by the construction of levees, agricultural development and the 
constructions of roads.  Additionally, many areas also contain invasive species such as Japanese 
knotweed (Fallopia japonica) that can impact the vegetation community, soil structure, and overall 
habitat quality.   
 
Floodplain connectivity and condition 
Floodplains along the Columbia River exist in small pockets east of Grays Bay.  Much of the shoreline in 
this area locations consist of steep bluffs.  Floodplains in these areas often contain small pockets of rural 
development or are cut off by roads.  However, there are a few locations where floodplains are 
connected with the mainstem of the Columbia River.  In Grays Bay, levees have cut off access to the 
floodplain and limited hydraulic connectivity exists through a series of tidegates. 
 
Water quality 
WA DOE has identified several areas with degraded conditions within this stretch of the river in the 
305(b) report (2012).  Tri- and dichlorobenzene are identified pollutants in this segment of the Columbia 
River.   

3.6 Jim Crow Creek Drainage 
Ecological functions in Jim Crow Creek drainage are primarily influenced by forest harvest activities in 
the uplands as little/no other land use is present.  The Ecosystem Analysis performed for the Inventory 
and Characterization Report indicates that moderate to low impairments occurs along Jim Crow Creek 
where roads follow and/or crisscross the creek.  Overall, the ecosystem analysis identified many areas 
within the Jim Crow Creek drainage worthy of protection.  Appendix D includes maps of the shoreline 
reaches that include the varying degrees of impaired reaches along Jim Crow Creek. 
 
Loss of habitat 
According to Wade (2002), no fish access issues were identified within the Jim Crow Creek watershed.  
However, pool habitat is considered lacking in the basin (Wade 2002 and LCFRB 2010).  This is likely due 
to a lack of LWD/logjams in the system, since pools are often associated with LWD (Wade 2002). 
 
Streambed sediment 
Jim Crow Creek has a relatively high road density (5.14 miles/square mile) and relatively high number of 
past mass-wasting events (Wade 2002).  These parameters give some indication as to the sediment 
inputs into the system.  Additionally, Jim Crow Creek had few signs of bank erosion due to the amount 
of quality riparian habitat in the system.   
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Impact to riparian condition 
Riparian condition is likely impacted by the road infrastructure along the creek. Most of these roads are 
logging roads and riparian buffers are in place. Riparian vegetation along the lower reaches of Jim Crow 
Creek includes mostly deciduous species, yet conifer species are intermixed throughout these lower 
segments (Wade 2002). Some areas, particularly in the upper watershed appear to be well vegetated 
with a good mix of conifers. The lower watershed is tidally influenced for the first mile and also appears 
to be in relatively good shape. Lateral impacts to riparian areas near road crossings likely impact riparian 
vegetation in these areas. 
 
Floodplain connectivity and condition 
Jim Crow Creek is not diked and large wetland areas exist in the lower reaches suggesting good 
floodplain connectivity (Wade 2002). Upper segments of the creek are entrenched, suggesting that the 
stream is disconnected with any floodplains and wetlands in the upper reaches (WCD 2001 and Wade 
2002). 
 
Water quality 
Middle Jim Crow Creek is a 303(d) listed stream for temperature according to Washington DOE (2012).  
This is likely due to the logging operations occurring in the upland and the existence of roads that follow 
and crisscross Jim Crow Creek, both result in reduced or missing riparian cover that provides shade. 

3.7 Skamokawa Creek Drainage  
Ecological functions in Skamokawa Creek drainage are influenced by forest harvest activities in the 
uplands and headwater areas as well as agriculture and rural residential development throughout the 
drainage.  The Ecosystem Analysis performed for the Inventory and Characterization Report indicates 
that Skamokawa Creek is heavily impaired throughout the basin.  The most impaired areas are along SR-
4 and at the mouth of Skamokawa Creek where the largest concentration of development occurs. 
Priority restoration areas in the Skamokawa Creek drainage, according to the Ecosystem Analysis, 
emphasize protection in several areas, particularly in the lower reaches between the West Fork and the 
mainstem Skamokawa Creek.  Highest priority for restoration is along the West Fork and in the middle 
reaches between the West Fork and the mainstem.  Appendix D includes maps of the shoreline reaches 
that include the varying degrees of impaired reaches along Skamokawa Drainage. 
 
Loss of habitat 
Fish passage barriers block a little over 6 miles of the 59 miles, or approximately 10 percent of the 
presumed, and potential anadromous habitat in Skamokawa Creek Subbasin (Wade 2002).  Since 2002 
several projects in the basin have been implemented to improve fish passage and water quality. Several 
areas throughout the basin are entrenched and therefore disconnected from the floodplain, particularly 
in areas with agricultural development (WCD 2001 and Wade 2002).  Pool habitat is considered lacking 
in the Skamokawa basin (Wade 2002 and LCFRB 2010).  The Skamokawa subbasin was also mostly rated 
as poor for LWD (Wade 2002). Where wood does exist it is typically small and deciduous. There are 
some log jams in places. Standard and McDonald Creeks have good LWD and recruitment potential, 
however, some areas have no wood whatsoever (Wade 2002).  The Wahkiakum Conservation District 
(WCD) has been working with landowners to help implement some LWD structures in the Skamokawa 
drainage. 
 
Streambed sediment 
Surveys completed in the watershed by the Wahkiakum Conservation District between 1994 and 1996 
found that less than 10 percent of the streambanks were actively eroding. From the mouth to RM 6.6, 
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Skamokawa Creek has been hardened with riprap in numerous locations.  Active eroding banks largely 
occur in the floodplain in and around agricultural land, where riparian areas have been degraded.  
Additionally, in agricultural areas, there are several locations where the channel has incised. Timber 
harvest in the upland and the headwaters have also resulted in bank stability problems in the upper 
reaches.  Lastly, high road densities in the drainage basin add to the potential for mass wasting.   
However, restoration efforts have been occurring throughout the basin to stabilize banks and restore 
riparian vegetation.  Banks in some of these areas have been regraded and replanted to stabilize the 
soil. 
 
Impact to riparian condition 
There has been a significant decrease in vegetative cover in the Skamokawa watershed that may have 
impacts on runoff.  Road densities are also high, which may have an impact on flow regimes (LCFRB 
2010).  According to LCFRB 2010, as part of their Integrated Watershed Assessment (IWA) watershed 
process modeling, the Skamokawa subbasin was rated as impaired for riparian function.  As a result, as a 
ǿƘƻƭŜΣ ǘƘŜ ǎǳōōŀǎƛƴ ǿŀǎ ƭƛǎǘŜŘ ŀǎ άƴƻǘ ŦǳƴŎǘƛƻƴŀƭέ Ŧƻr riparian habitat condition.  In fact, surveys by the 
WCD in 2000 noted that approximately 74 percent ƻŦ ǘƘŜ ǊƛǇŀǊƛŀƴ ŀǊŜŀǎ ǎǳǊǾŜȅŜŘ ǿƘŜǊŜ ƛƴ άǇƻƻǊ 
conditionέ (Wade 2002).  Poor riparian areas are found in the lower river segments..  Upper reaches 
contain relatively young riparian vegetation age classes with a relatively high deciduous tree 
composition. 
 
In the lower and middle reaches of the Skamokawa, a basin-wide restoration effort is underway to 
restore riparian vegetation, particularly in areas where agricultural development exists. 
 
Floodplain connectivity and condition 
Skamokawa Creek has been channelized from its mouth to RM 1.7. This reach of stream has been 
diverted from its original, naturally-meandering channel (Wade 2002).  The Wahkiakum County 
Conservation District in collabaoration with local landowners has recently reconnected Dead Slough to 
the mainstem of Skamokawa Creek through a self-adjusting tidegate system to improve hydraulic 
circulation, habitat connectivity, and passage for rearing salmonids. This project achieves multiple 
ecosystem function benefits while also helping to achieve other goals of local landowners. Levees occur 
along Brooks Slough near the confluence with Skamokawa Creek, along the lower mainstem and the 
West Fork.  Levees have disconnected floodplain processes from Skamokawa Creek and its tributaries, 
preventing flood storage capacity, access to habitat, food-web connections and nutrient cycling 
functions. 
 
Water quality 
In 2000, stream temperatures in lower Wilson Creek regularly exceeded state standards in August.  In 
1997 monitoring identified high levels of fecal coliform and nitrate levels believed to be attributed to 
septic systems and agricultural practices (Wade 2002 and LCFRB 2010). 

3.8 Elochoman River Drainage  
Ecological functions in the Elochoman River drainages are primarily influenced by forest harvest 
activities in the uplands and headwater areas and agriculture and rural residential development in the 
mid and lower reaches. The Ecosystem Process Analysis performed for the Inventory and 
Characterization Report indicates that the highest impacted areas are in the lower and mid reaches 
containing the floodplain valleys where agriculture and rural development is occurring.  Throughout the 
drainage basin, public and logging road infrastructures limit the riverΩs ability to migrate throughout the 
floodplain.  Roads throughout the drainage have resulted in impairments to ecosystem functions.  
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Priority areas for protection are in the floodplain wetlands in the lower reaches of the river near the 
mouth.  Much of the floodplain area throughout the drainage is rated for development due to the highly 
impaired and/or low quality ecosystem functions.  Some restoration priorities are emphasized in the 
upper basin. Appendix D includes maps of the shoreline reaches that include the varying degrees of 
impaired reaches within the Elochoman Drainage. 
 
Loss of habitat 
Salmonid rearing and spawning habitat are limited by fine sediment loading, reduced habitat diversity, 
loss of key habitat, reduced channel stability and altered flow brought on by land use practices.  
Predation and poaching is also a factor identified by LCFRB (2010), particularly for chum salmon.  Due to 
the lack of LWD, pool habitat is considered lacking in the Elochoman basin (Wade 2002 and LCFRB 
2010). 
 
Streambed sediment 
In the Elochoman watershed, substrate fine conditions are highly variable. Fines content is generally 
high in the mainstem and in the lower reaches of tributaries. Gravel content increases as gradient 
increases. Multiple reaches in the Nelson Creek and North Fork Elochoman have elevated substrate fine 
conditions (WCD surveys, Wade 2002, LCFRB 2010).  

 
Mass-wasting events result in elevated volumes of sediment delivered to stream channels in a short 
amount of time. In the Elochoman watershed, forest practices have contributed to many mass failures, 
however, road erosion is probably responsible for most of the sediment delivery to streams (WDNR 
1996, LCFRB 2010).  
 
Sediment supply conditions were evaluated as part of the Integrated Watershed Assessment (IWA) 
watershed process modeling.  The results suggest that nearly the majority of the Elochoman basin is 
άƳƻŘŜǊŀǘŜƭȅ ƛƳǇŀƛǊŜŘέ with respect to sediment supply influenced by landscape conditions. Relatively 
high road densities and naturally unstable soils are the primary drivers of the sediment supply 
impairment (LCFRB 2010). Sediment production from private forest roads is expected to decline over the 
next 15 years as roads are updated to meet the new forest practices standards, which include ditchline 
disconnect from streams and culvert upgrades. The frequency of mass wasting events should also 
decline due to the new regulations, which require geotechnical review and mitigation measures to 
minimize the impact of forest practices activities on unstable slopes (LCFRB 2010). 

 
Bank stability in the Elochoman watershed is generally good. However, in some areas bank erosion is 
high in and around agricultural areas due to incision, alluvial soils, and a lack of riparian vegetation on 
the streambanks. There is some erosion related to road development on the mainstem and some 
erosion problems on the West Fork and on Nelson Creek. Mass-wasting events are seen as the bigger 
problem in the Elochoman watershed. In the West Fork, mass wasting is often associated with roads. In 
the North Elochoman basin, landslide surveys concluded that many landslides were related to forest 
practices activities (WDNR 1996). 
 
Impact to riparian condition 
Surveys by the WCD in 2000 noted that approximately 78 percent of the riparian areas surveyed were in 
άǇƻƻǊέ ŎƻƴŘƛǘƛƻƴ ό²ŀŘŜ нллнύΦ  tƻƻǊ ǊƛǇŀǊƛŀƴ ŀǊŜŀǎ ŀǊŜ ŦƻǳƴŘ ƛƴ ǘƘŜ ƭƻǿŜǊ ǊƛǾŜǊ ǎŜƎƳŜƴǘǎ ŘǳŜ ǘƻ 
impacts from agriculture, grazing, roads, diking, channel straightening and altered species composition.  
Upper reaches contain riparian vegetation of relatively young age classes with a relatively high 
deciduous tree composition due to selective harvest of conifers and/or lack of regrowth. Poor riparian 
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conditions in the Elochoman watershed have also been attributed to mass wasting and debris flows 
(WDNR 1996).  
 
Floodplain connectivity and condition 
The Elochoman is diked for the first 1.4 miles upstream from the mouth, and roads and railroads 
adjacent to the stream limit floodplain connectivity on the lower mainstem Elochoman and the lower 
portions of lower mainstem tributaries. The lower part of the tributary Nelson Creek is also diked and 
incised. The Elochoman is highly entrenched within the floodplain where there is a lot of agricultural 
use. Entrenchment from splash damming is apparent on the middle reaches of the Elochoman, but 
floodplain connectivity improves in the upper watershed.  (Wade 2002). 
 
Water quality 
{ŜǾŜǊŀƭ ǊŜŀŎƘŜǎ ǿƛǘƘƛƴ ǘƘŜ 9ƭƻŎƘƻƳŀƴ wƛǾŜǊ ŀƴŘ ƛǘǎ ǘǊƛōǳǘŀǊƛŜǎ ǿŜǊŜ ƭƛǎǘŜŘ ƻƴ ǘƘŜ {ǘŀǘŜΩǎ олоόŘύ ƭƛǎǘ ƻŦ 
impaired water bodies due to exceedance of temperature standards (WDOE 2012). Water temperature 
monitoring by WDFW on the Elochoman at the hatchery has recorded numerous excursions beyond 
temperature criteria. Wahkiakum Conservation District (WCD) monitoring in the summer of 2000 
revealed that temperatures in the Lower Elochoman regularly exceed state standards in August and the 
first half of September. Monitoring in the Upper Elochoman and tributaries revealed cooler 
temperatures with no exceedance of state standards in 2000 (Wade 2002 and LCFRB 2010). However, 
more recent 303(d) listings did include upper reaches of the Elochoman River and the West Fork for 
temperature exceedance (WDOE 2012). 

3.9 Columbia River including T own of Cathlamet and Puget Island  
Ecological functions in and around the Columbia River between Jim Crow Creek and the eastern county 
boundary is primarily influenced by forest harvest activities in the uplands and by rural residential and 
agricultural development along the shorelines of the mainland and on Little and Puget Islands.  The 
Ecosystem Process Analysis performed for the Inventory and Characterization Report indicates that the 
most heavily impacted areas include the shoreline near the mouth of Skamokawa Creek, the Town of 
Cathlamet, areas surrounding Elochoman Slough, and Little and Puget Islands.  Priority areas for 
protection include wetland areas on either side of the mouth of the Elochoman River and several areas 
in some of the relatively unimpaired Columbia River Island complexes.  Priority restoration areas are 
primarily on wetlands within the Julia Butler Hansen National Wildlife Refuge.  Appendix D includes 
maps of the shoreline reaches that include the varying degrees of impaired reaches along the Columbia 
River and in the Town of Cathlamet. 
 
Loss of habitat 
Access to salmonid rearing habitat (inter-tidal marsh, side and off-channel habitat) has been largely 
degraded and access cut off in this portion of the Columbia River due to the construction of roads along 
the river, levee construction (particularly on Puget Island and between Skamokawa and the Town of 
Cathlamet) and agricultural development.  The use of tidegates has also limited access to salmonids and 
created water quality barriers in some areas including side-channel habitat around the lower Elochoman 
River and on Puget Island. 
 
Streambed sediment 
Sediment transport in this reach of the Columbia River is highly manipulated by the hydropower system 
located up-river outside the County, and by channel dredging in the Lower Columbia River.  The river is 
continuously dredged to maintain the navigation channel.  Known sediment erosion issues occur at Cape 
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Horn on the Wahkiakum County mainland and at Sunny Sands on Puget Island.  Wave action from cargo 
ships and fluvial processes erode the bank resulting in private property issues for landowners.   
 
Pile dikes and shoreline hardening also contribute to channel straightening to keep the navigation 
channel at the necessary depths.  This has resulted in the changes to erosion and depositional processes 
in this reach of the river.  
 
Impact to riparian condition 
Riparian condition has been degraded along much of mainstem of the Columbia River.  Shoreline 
riparian areas have been impacted by the construction of levees, agricultural development and the 
construction of roads along the river.  Additionally, many areas also contain invasive species such as 
Japanese knotweed (Fallopia japonica) that can impact the vegetation community, soil structure, and 
overall habitat quality.   
 
More intensive urban development within the Town of Cathlamet has impacted the shoreline.  Shoreline 
hardening, in-water and over-water structures, impervious roads and structures have degraded the 
shoreline functions.  On Puget and Little Island, development along the shoreline has been particularly 
impactful as homes, roads, and other structures have changed the structure and riparian function on the 
islands. 
 
While Wahkiakum County and Town of Cathlamet shoreline has been impacted by various degrees of 
development, island complexes to the south (in Oregon) provide a variety of riparian and floodplain 
habitat that is tidally influenced providing salmonids and other species refuge and rearing habit. 
 
Floodplain connectivity and condition 
Floodplains along the Columbia River exist only in small pockets between Jim Crow Creek and 
Skamokawa and east of the Town of Cathlamet as much of the shoreline between these locations 
consists of steep bluffs.  Between Skamokawa and the Town of Cathlamet are more extensive floodplain 
areas that have been largely impacted by the construction of dikes, levees and roads as well as the past 
development of agriculture in the region. Much of that floodplain is now managed as a National Wildlife 
Refuge for the Columbia white-tailed deer.   
 
Wahkiakum County also has a series of island complexes from Price Island to Whites Island which have 
little to no development, with the exception of Puget and Little Islands.  These islands, with the 
exception of notable infestations of invasive species, provide quality habitat structure and function 
including: nutrient and sediment cycling, fish access and food-web connections. 
 
The Puget and Little Island floodplain has been extensively impacted by agriculture and the construction 
of levees and dikes.  More intensive rural residential development has also appeared on Puget Island, 
particularly along Birnie Slough, Welcome Slough, and Sunny Sands Road.  Rural residential and 
agricultural development have impacted the floodplain condition by eliminating and/or changing 
vegetation communities, increased impervious surface area, cutting off ǘƘŜ ǊƛǾŜǊΩǎ tidal and fluvial 
influence on the IslandΩǎ interior.   
 
Water quality 
WA DOE has identified several areas within this stretch of the river as both 303(d) and 305(b) listed 
stretches (2012).  Upstream and localized agricultural and urban development contributes to 
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contaminate and temperature impacts.  These listed areas include areas near Skamokawa, the Town of 
Cathlamet, on the east end of LƛǘǘƭŜ LǎƭŀƴŘ ŀƴŘ Ŝŀǎǘ ƻŦ ²ƘƛǘŜΩǎ LǎƭŀƴŘΦ 
 
On Puget Island, the pump station separating Grove Slough from the mainstem of the Columbia River 
has resulted in severe water quality issues including temperature and dissolved oxygen.  Inputs from 
nearby farms likely contribute nutrients into the system that cannot be cycled out of the slough due to 
the pump station. 

3.9.1 Town of Cathlamet  

Shoreline functions have been significantly impacted in and around the Town of Cathlamet. The TownΩǎ 
shoreline along the Columbia River is lined with levees and/or other shoreline armoring and shoreline 
vegetation is substantially limited. Over- and in-water structures are present throughout the Columbia 
River reaches, often associated with Port properties and private commercial/industrial operations, some 
active, some relics. An Associated Wetland to the north, along Bernie Creek (a non-SMA stream) near 
the Town center, has important habitat and water quality functions.  However, riparian vegetation is 
degraded, the creek is slightly entrenched and the floodplain wetland is full of reed canary grass and 
other invasive species.  Additionally, an abandoned fish hatchery structure still exists near the 
pedestrian crossing potentially causing some fish passage issues.  There is impervious development on 
ŜƛǘƘŜǊ ǎƛŘŜ ƻŦ ǘƘŜ ǿŜǘƭŀƴŘ ǘƘŀǘ ƛƳǇŀƛǊǎ ǘƘŜ ǿŜǘƭŀƴŘΩǎ ŜŎƻƭƻƎƛŎŀƭ ŦǳƴŎǘƛƻƴǎΦ 
 
Settling ponds just south of the Marina were decommissioned in ǘƘŜ ŜŀǊƭȅ нлллΩǎΣ ŀƴŘ ŀǊŜ ŎǳǊǊŜƴǘƭȅ 
being targeted for a variety of development opportunities including a park. The ponds and the 
surrounding area present an opportunity both for restoration and public access. 

3.10 Germany Creek Drainage  
A relatively small section of Mill Creek and the South Fork of Mill Creek, part of the Germany Creek 
Drainage, are located in Wahkiakum County.  Ecological functions in Mill Creek watershed are primarily 
influenced by forest harvest activities within Wahkiakum County. The Ecosystem Process Analysis 
included as part of the Inventory and Characterization Report did not identify any particularly low 
functioning/impaired reaches except areas where Mill Creek are near or intersect logging road 
infrastructure.  Priority areas identified include areas with ecosystem functions largely intact indicating 
the need for protection/conservation throughout the basin.  Appendix D includes maps of the shoreline 
reaches that include the varying degrees of impaired reaches along Mill Creek. 
 
Loss of habitat 
The Mill Creek basin only has one culvert (located downstream of reaches under County shoreline 
jurisdiction) that is known to restrict fish passage. However, low flow passage problems are believed to 
be related to channel incision from past splash damming. This issue prevents fish species from moving to 
spawning habitats above the culvert in Wahkiakum County.  Upper reaches have limited side channels 
due to natural channel and valley confinement. Mill Creek has poor pool habitat in almost 90% of 
reaches (WCD surveys), with bedrock substrate limiting pool development (LCFRB 2010).  Additionally, 
approximately 90% of Mill Creek lacks adequate quantities of instream LWD due to the overharvest of 
riparian vegetation. 
 
Streambed sediment 
High road densities and naturally unstable soils create a risk of elevated sediment supply from hillslopes. 
The Mill, basins all have road densities greater than four mi/sq. mi.  The frequency of mass wasting 
events should decline due to updated forestry regulations, which require geotechnical review and 
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mitigation measures to minimize the impact of forest practices activities on unstable slopes (LCFRB 
2010).  Sediment production from private forest roads is expected to decline over the next 15 years as 
roads are updated to meet the new forest practices standards.  This includes ditchline disconnection 
from streams and culvert upgrades (LCFRB 2010).   
 
Impact to riparian condition 
The upper basin was harvested extensively in the mid-20th century and is now maturing. As such, 
riparian function is expected to improve over time on both public and private forestlands. This is due to 
the requirements under the Washington State Forest Practices Rules Riparian protection has increased 
dramatically today compared to past regulations and practices.  
 
Floodplain connectivity and condition 
Little is known about the floodplain condition in the upper reaches of Mill Creek.   Although conditions 
in the upper reaches are believed to be better than the lower segment located in Cowlitz County. as it 
was subjected to historic splash damming and currently is restricted from moving within the floodplain 
due to the presence of Mill Creek Road (Wade 2002 and LCFRB 2010).  Degraded downstream 
conditions present habitat and water quality barriers for migrating fish species. 
 
Water quality 
Currently, no SMA reaches in Wahkiakum County are listed as a 303(d) stream.  Temperature monitoring 
of Mill Creek in 2000 determined exceedance of state standards on portions of lower Mill Creek not in 
Wahkiakum County and on the South Fork of Mill Creek.  Temperatures tended to be cooler in upper 
reaches.  WDOE 2012 303(d) list indicates that the mainstem of Mill Creek, above SMA jurisdiction is 
listed for temperature exceedance.  However high temperatures may be an issue in the late summer 
when flow levels are lowest (Wade 2002).  Aluminum toxicity has been identified as a water quality issue 
in lower Mill Creek (in Cowlitz County). 
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3.11 Restoration Need Summary  
The Table 3.1 summarizes restoration needs based on the information presented above and on [/Cw.Ωǎ {ŀƭƳƻƴthw¢Φ  This table summarizes 
restoration priorities based on SMA streams; specific reaches are not called out.  Ratings in this table use the highest rating given to a restoration 
need within that stream.  To view specific reaches please view the LCFRB SalmonPORT interactive map.  H = High Priority, M = Medium Priority, L 
= Low Priority.   Priority for each waterbody is based on the need for protection and/or restoration.  Low priority, for example, may mean that 
ecosystem functions and habitat are minimally impaired compared to other areas, and/or are protected lands and waterbodies.  Additionally, 
the Ecosystem Process Analysis priorities can be found on a reach by reach basis in Appendix C.  Many of the SalmonPORT priorities for 
Wahkiakum County have also been assessed on a reach by reach basis (SalmonPORT map: 
http://www.lowercolumbiasalmonrecovery.org/mappage#b), and coincide with the priority areas determined in the Ecosystem Process Analysis.  
Exceptions include wetland areas beyond the stream reach.  The Ecosystem Process Analysis also evaluated associated wetlands. 
 
Table 3.1 Stream Restoration Priorities in Wahkiakum County 

  Mill Creek Naselle R. Deep R. 
Columbia R. (Both 

Segments) 

Restoration Needs 
Mill 
SF Mill  

Naselle 
River 

Salmon 
Creek 

Deep 
River 

Columbia 
River 

Alger 
Creek 

Brooks 
Slough 

Floodplain function and channel Migration Processes H H L L H M M M 

Instream Flows H H M L M L M M 

Off channel and side channel habitat H H L M H M M M 

Riparian conditions and functions H H H M H M M M 

Stream channel habitat structure and bank stability H H M M H L H M 

Watershed conditions and hillslope processes H H M M H L M M 

Water Quality M H L L M H L L 

Access to blocked habitats L L L M M L L L 

Regulated stream management for habitat functions L L L L L M L L 

 

  Skamokawa Creek Drainage 

Restoration Needs 
Skamokawa 
Creek 

West Valley 
Creek 

Dead 
Slough 

Wilson 
Creek 

Falk 
Creek 

Standard 
Creek 

Skamokawa 
WF 

Skamokawa 
LF 

McDonald 
Creek 

Floodplain function and channel Migration Processes H M L H M H M H H 

Instream Flows H M M H M H M H H 

Off channel and side channel habitat H M L H M H M H H 

Riparian conditions and functions H M H H M H L H H 

Stream channel habitat structure and bank stability H M H H M H M H H 

Watershed conditions and hillslope processes H M H H M H L H H 

Water Quality M L M M M M L M L 

Access to blocked habitats L L L L L L L L L 

Regulated stream management for habitat functions L L L L L L L L L 

http://www.lowercolumbiasalmonrecovery.org/mappage#b
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  Grays River Drainage 
Crooked 
Cr. 

Jim 
Crow 
Cr. 

Restoration Needs 
Grays 
River  

Seal 
Slough 

Klints 
Creek 

Hull 
Creek 

Grays 
River WF 

Fossil 
Creek 

Grays 
River 
SF 

Crooked 
Creek 

Jim 
Crow 
Creek 

Floodplain function and channel 
Migration Processes H L H H H M H H L 

Instream Flows H L H H H M H M L 

Off channel and side channel habitat H L H H H M H H L 

Riparian conditions and functions H L H H H M H H L 

Stream channel habitat structure and 
bank stability H L H H H M H M M 

Watershed conditions and hillslope 
processes H L H H H M H M M 

Water Quality H L L L M L M M M 

Access to blocked habitats L L L L L L L L L 

Regulated stream management for 
habitat functions L L L L L L L L L 

 

  
Elochoman 
Drainage             

Restoration Needs 
Elochoman 
River 

Nelson 
Creek 

Beaver 
Creek 

Elochoman 
WF 

Elochoman 
NF 

Elochoman 
EF 

Otter 
Creek 

Floodplain function and channel 
Migration Processes H M M M H M H 

Instream Flows H M M H H M H 

Off channel and side channel habitat H M H H H M H 

Riparian conditions and functions H M H H M M H 

Stream channel habitat structure and 
bank stability H M H H H M H 

Watershed conditions and hillslope 
processes H M H H H H H 

Water Quality H L M L L L L 

Access to blocked habitats L L L L L L L 

Regulated stream management for 
habitat functions L L L L L L L 
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4 Implementation  

4.1 Regional Coordination  
Many partners are actively engaged in the restoration and protection of shoreline ecological functions in 
Wahkiakum County. Budget and staff limitations limit ǘƘŜ /ƻǳƴǘȅΩǎ ŀƴŘ ¢ƻǿƴΩǎ ability to independently 
implement a comprehensive restoration program; however, coordination with the multiple active and 
interested parties makes the implementation of ecological restoration feasible. Projects can be 
implemented through partnerships with other agencies, by non-governmental organizations, or private 
entities. Potential partners include local, state, and federal agencies; non-governmental organizations; 
private companies; and private land owners.  
 
Currently much of the funding and restoration effort are based on the goals and objectives identified in 
the Lower Columbia Salmon Recovery and Fish and Wildlife Subbasin Plan (Recovery Plan) (LCFRB 2010). 
However the SMP and this Restoration Plan are not intended to be solely salmon focused.  Many of the 
LCFRB Recovery Plan ǇǊƻƧŜŎǘǎ ŀǊŜ άǇǊƻŎŜǎǎ-ŦƻŎǳǎŜŘέ ǇǊƻƧŜŎǘǎ ǘƘŀǘ ƘŜƭǇ ŦƛǎƘΣ ōǳǘ ŀƭǎƻ ǎŜǊǾŜ ƳǳƭǘƛǇƭŜ 
benefits to a variety of ecosystem functions.  The Recovery Plan describes a vision, strategy, and actions 
for recovery of listed salmon and steelhead species to healthy and harvestable levels, and mitigation of 
the effects of the Columbia River Hydro system. Recovery of listed species and hydropower mitigation is 
accomplished at a regional scale. The Recovery Plan for the Lower Columbia Mainstem and Estuary 
region describes implementation of a restoration and protection approach within several subbasins 
including WRIA 25, as well as assessments of local fish populations, limiting factors, and ongoing 
activities that underlie local recovery or mitigation actions. The Recovery Plan was developed in a 
partnership between the Lower Columbia Fish Recovery Board (Board), Northwest Power and 
Conservation Council, federal agencies, state agencies, tribal nations, local governments, and 
stakeholders. http://www.lcfrb.gen.wa.us/#!library/c1tqm.  
 
The Lower Columbia Fish Recovery Board has identified priority reaches in WRIA 25 as a continuation of 
the salmon and wildlife recovery work completed for the Northwest Power and Conservation Council 
based on the subbasin plan in WRIA 25 (LCFRB 2010). http://www.lcfrb.gen.wa.us/#!undefined/c1833 
 
In WRIA 24, the Washington Coast Sustainable Salmon Partnership (WCSSP) has an updated Washington 
Coast Salmon Recovery Plan (2013).  Most of the plan focuses on areas in Pacific County, but the plan 
does have applications for the Naselle River and Salmon Creek in Wahkiakum County. 
http://www.wcssp.org/index.php/salmon/plan. 
 
Projects in WRIA 24 and 25 should be process based and provide multiple benefits, rather than only 
benefit a particular species or habitat.  This multiple benefit approach can leverage funds from different 
funding sources satisfy landownersΩ needs to reduce erosion and flood risks, and provide improved 
water quality and habitat benefits.   
 
One example of the process based approach is the on-going community-based basin-wide effort in both 
the Skamokawa Creek and Elochoman River basins between private landowners and the Wahkiakum 
Conservation District.  These efforts are largely landowner driven and are multiple benefit projects that 
address the following: 

http://www.lcfrb.gen.wa.us/#!library/c1tqm
http://www.lcfrb.gen.wa.us/#!undefined/c1833
http://www.wcssp.org/index.php/salmon/plan
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¶ Bank stability,  

¶ Salmon habitat enhancement/recovery,  

¶ Riparian revegetation,  

¶ Implementation of agriculture best management practices 

¶ Water quality,  

¶ Sediment delivery, and 

¶ Agricultural/economic viability. 
 
Figure 4.1 and 4.2 below identify priorities according to the community stakeholders in the Skomokowa 
and Elochoman basins. Similar coordinated efforts could also occur in other basins, particularly in the 
Grays River watershed where there are problems with bank erosion, flooding, loss of habitat and 
riparian function.  
 
The Columbia Land Trust (CLT) is pursuing a basin-wide approach in the Grays River to address sediment 
transport, water quality, degraded riparian zones, bank stability, in-stream habitat, and off-and side- 
channel habitat issues.  The planning effort will draw on community input and is primarily focused on 
/[¢Ωǎ ǇŀǎǘΣ ǇǊŜǎŜƴǘ ŀƴŘ ǇƭŀƴƴŜŘ ǿƻǊƪ ƛƴ ǘƘŜ DǊŀȅǎ wƛǾŜǊ ōŀǎƛƴ..   
 
Lastly, the Wahkiakum County Restoration Partnership could help the Town and County track 
restoration activities and progress, as well as reassess goals and priorities.  This information could, in 
turn, be reported to Ecology during the eight year review of the Town and County SMP and provide 
insight into the restoration progress being made in the Town and County. 
 
The Wahkiakum County Restoration Partnership includes Wahkiakum County, the Cowlitz Tribe, 
Wahkiakum Conservation District, Columbia Land Trust, Lower Columbia Fish Recovery Board, Columbia 
Land Trust, Lower Columbia Estuary Partnership, Washington Department of Fish and Wildlife, 
Washington Department of Ecology, National Oceanic and Atmospheric Administration, the U.S. Fish 
and Wildlife Service and Columbia River Estuary Study Taskforce. At their twice-annual meetings, 
partners will review and discuss options for restoration efforts, including implementing the 
recommended actions in this plan. The goal of these meetings will be to match and align priority 
restoration actions with available resources and funding, ongoing capital improvement projects, and 
community needs and interests in a systematic and objective way. Projects and actions that are in 
watersheds or reaches that are noted as having the best potential for restoration (highest priority) 
would be emphasized. Ideally, the meeting participants would agree on one or more projects/actions to 
implement in the coming year and assign responsibility for the implementation. Progress toward 
fulfilling this plan would be tracked and recorded on an annual basis and Wahkiakum County and the 
Town of Cathlamet would provide a written status report to Ecology by December of each year. The 
status report would document progress made based on the benchmarks offered in sections 4.5. 
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Figure 4.1 Skamokawa Creek Community Watershed Project: Status of projects through 2015 and based on LCFRB priority reaches
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Figure 4.2 Elochoman River Community Watershed Project: Project Status through 2015 and based on LCFRB priority reaches 






























